Introduction
Hypertension is judged to be a serious health problem in the Caribbean region whether measured in terms of the high prevalence of the condition, 1,2 or the mortality 3, 4 and health service use 5 which result from its complications. Evidence from randomised controlled trials shows that treatment of hypertension can reduce the risk of stroke by 40% and coronary heart disease by approximately 15% 6 but poor quality of care may often diminish the effectiveness of blood pressure management. 7 Our aim in the present study was to evaluate the quality of blood pressure management in government primary care health centres in Trinidad and Tobago. This twin-island republic has a predominantly bi-ethnic population, with some 40% being of African descent and 40% of Indian descent, with most of the remainder being of mixed ethnicity. The per capita GDP of Trinidad and Tobago was US$3600 in 1991 8 with a median monthly income in men of about £150 per month. 9 Government health expenditure was estimated to be 2.8% of GDP in 1990 and this accounted for 63% of total health expenditure. and Tobago are provided through a network of approximately 100 health centres which are distributed throughout the country. Health centres do not maintain a register of the local population, instead subjects attend by self-referral. Most health centres run clinic sessions for unselected adult attenders but, because of the importance of diabetes and hypertension in this community, many health centres run specially organised 'chronic disease' clinics for clients with these conditions. In a recently reported survey of medical practitioners' views on hypertension management, limited availability of drugs was one of the main concerns of doctors working in the public sector.
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In 1994 we evaluated blood pressure management in public and private primary care settings in Barbados, Jamaica and Trinidad and Tobago and reported our findings in abstract form. [12] [13] [14] In government primary care health centres in Trinidad and Tobago, most adult attenders had their blood pressure recorded, many patients with hypertension were treated, but few hypertensive patients had their blood pressure satisfactorily controlled. 13 There was widespread use of pharmaceutical preparations which did not conform with recommendations, especially Brinerdin (a fixed dose combination of clopamide, reserpine and dihydroergocristine) while advice on non-pharmacological measures was neglected.
We intervened by reporting our findings directly to the Ministry of Health in Trinidad and Tobago and we made presentations at national and regional meetings of scientific and professional bodies. The survey findings were also reported to medical officers in government primary care services in the setting of annual training workshops at which draft guidelines were discussed. This process led to the drafting of new management guidelines at a workshop held in Port of Spain in 1996 and these were formally published early in 1998. 15 Our aim in the present study was to determine whether intervention by means of audit, linked with training, resulted in changes in the management of high blood pressure in government primary care health centres in Trinidad and Tobago between 1994 and 1998.
Subjects and methods

Study design and selection of subjects
The design was a single group before and after study. Studies with follow-up may be carried out using either cross-sectional or cohort sampling. Cross-sectional sampling was preferred in the present study, both on grounds of administrative convenience and because this approach was more likely to provide a representative sample of clinic attenders at each measurement occasion. 16, 17 We report data obtained from 16 health centres which were surveyed on both measurement occasions. The health centres were nominated by County Medical Officers of Health and were located in each of the administrative counties of Trinidad and Tobago. Within each health centre we carried out a census of attenders over a defined time period at the clinic sessions designated for adult attenders. We listed all adult attenders who were aged у30 years and who were neither diabetic nor pregnant. In 1994 the census period was for 4 weeks while in 1998 it was for 3 weeks.
Data collection
We abstracted data from the subjects' clinical records excluding data from the index visit. The data abstracted included: the date of the first clinic visit; records of weight, height, urinalysis, and records of blood glucose, urea and creatinine. We also noted the first and the most recent blood pressure recordings, details of current drug treatment, and whether advice on diet or exercise had ever been recorded. In 1994 data were abstracted by MG and a research nurse, while in 1998 the data were abstracted by staff from the Nutrition Division of the Ministry of Health.
Analysis
We analysed data using two definitions of hypertension. The WHO definition of hypertension 18 is of blood pressures у160/95 mm Hg, while the US Joint National Committee 19 gives a definition of у140/90 mm Hg. Subjects were also considered to be hypertensive if they were taking antihypertensive drugs including thiazide diuretics, beta-blockers, calcium channel antagonists, angiotensin-converting enzyme inhibitors, methyldopa, reserpine, vasodilators, alpha-blockers, adrenergic neuron inhibiting drugs, Brinerdin or other antihypertensive drugs.
In order to test for the effect of the survey year while allowing for correlation of responses within health centres, we used the method of Generalised Estimating Equations (GEEs) implemented in the package Stata. 20 The GEE method provides a computationally intensive approach to the estimation of regression models for clustered data. In the present data, the GEE method was used because individual patient values were clustered within health centres. This approach corrects for the correlation of responses within health centres and leads to more conservative estimates than would be obtained with standard individual level analyses. Where appropriate analyses were adjusted for age (by 10-year age group), sex, and duration of follow-up (by quartile).
Results
Data were analysed for 981 cases in 1994 and 778 in 1998. The retrieval rate for eligible case notes was approximately 92% in 1994 and 91% in 1998. Twothirds of the subjects were women with a mean age of approximately 60 years. The duration of followup at the health centre was longer in 1998 than in 1994 but there were no differences in mean systolic or diastolic blood pressure between the 2 years (Table 1) .
Most patients attending the health centres had blood pressures recorded at some time: 945 (96%) in 1994 and 763 (98%) in 1998. The blood pressure Figures are mean (s.d.) .
was recorded within the last 12 months for 848 (86%) in 1994 and 695 (89%) in 1998 with no significant difference between the 2 years (Table 1) . However, the recording of body weight increased from 336 (34%) in 1994 to 400 (51%) in 1998 and more patients had their height recorded at some time, although the proportion was small 76 (10%) in 1998. Use of urinalysis did not change significantly between 1994 and 1998. There was a significant increase in the proportion of all subjects with advice on diet or exercise recorded in their notes between 1994 and 1998 (Table 1) .
Among those subjects who were treated with antihypertensive drugs, there were substantial changes in patterns of drug utilisation between 1994 and 1998 ( Table 2 ). In 1994, 191 (31%) were treated with Brinerdin but by 1998 this proportion had fallen to 29 (6%). In 1998 more use was made of thiazide and potassium sparing diuretic combinations, particularly Dyazide (triamterene with hydrochlorothiazide) increasing from 47 (8%) to 105 (22%). There was also an increase in the use of betablockers from 103 (16%) in 1994 to 132 (27%) in 1998, and ACE inhibitors from 52 (8%) in 1994 to 98 (20%) in 1998. There was also a slight increase in the use of calcium channel antagonists from 28 (4%) in 1994 to 39 (8%) in 1998.
After excluding 51 cases with no blood pressure records available, the proportion of cases with hypertension was estimated according to two definitions (Table 3 ). The proportion with hypertension was 1176/1708 (69%) according to the WHO definition and 1337/1708 (78%) according to the more stringent definition of у140/90 mm Hg (Table 3) . A high proportion of subjects with hypertension were treated with antihypertensive drugs: 1111/1176 (94%) according to WHO definition and 1111/1337 (83%) according to the JNC-VI definition with no differences between years. Among subjects with hypertension according to the WHO definition, 338 (51%) had adequate control (BP Ͻ160/95 mm Hg) in 1994 and 297 (58%) in 1998 (Table 3) . According to the criterion of Ͻ140/90 mm Hg, 110 (15%) of subjects had adequate blood pressure control in 1994 and 76 (13%) in 1998. Differences between study years were not significant even after adjusting for age, sex and the duration of follow-up at the clinic ( Table 3 ). The adjusted relative odds of blood pressure being controlled (WHO definition) in 1998 compared with 1994 were 1.39 (95% confidence interval 0.96 to 2.00).
Discussion
Background
There is little information available concerning the management of hypertension in middle-and lowincome countries in spite of an increasing awareness of the importance of cardiovascular diseases in association with epidemiological transition. 21 Some health policy analysts have argued that hypertension management should receive a low priority for investment in middle and low income countries 22 but few studies have provided objective data concerning the cost-effectiveness of hypertension treatment in these settings. 23 Many studies have considered variations in hypertension prevalence, 24 but few studies have examined the problems of health care delivery. Selection of appropriate drugs is of great importance because of wide variations in cost. For example, in Mexico in 1996 1 year's supply of enalapril cost 40 times as much as 1 year's supply of hydrochlorothiazide. 25 Quality of care issues are also particularly important in middle and low income countries because trained staff may be few in number and difficult to retain, supplies of pharmaceuticals may be limited, and cultural differences between patients and health care staff may be substantial. Poor quality care tends to reduce the effectiveness of intervention without reducing costs.
Relevance of main findings
Our data may provide relevant information to those concerned with hypertension control in middle-and low-income countries. First, this report shows that periodic national surveys of the primary care management of hypertension can be carried out quite efficiently in a small, middle-income country. Secondly, the results document some of the current achievements in the government primary care setting, including the high proportion of attenders in whom the blood pressure is measured, and the high proportion of patients requiring treatment who receive it. Thirdly, our data show that an audit used to inform policy and practice, linked with educational activities, may bring about large changes in drug utilisation and some changes in processes of care over a relatively short time period. Finally, the results document some of the problems that remain, in particular the low rates of control in those treated for hypertension.
The changes in drug utilisation which we observed were likely to be the result of changes in drug procurement which is managed at national level. The use of Brinerdin was almost eliminated during this time and there was an increase in the use of diuretics and beta-blockers. However, the increased use of ACE inhibitors and calcium antagonists may give cause for concern because of the high cost of these agents. We also documented changes in processes of care with an increase in the recording of weight and height, and greater documentation of advice on diet and exercise.
Rates of hypertension control were relatively low. In their population-based study in Barbados, St Lucia and Jamaica, Freeman et al 26 found that control of blood pressure (using the criterion Ͻ160/95 mm Hg) was achieved in 58% in Barbados, 55% in Jamaica and 33% in St Lucia. Similar results have been reported from high-income countries. 19 However, because of the high prevalence of hypertension it is clear that government primary care services will be contributing to a reduction in the population attributable risk by detecting the condition and achieving control in significant proportion. It is not surprising that improved rates of control were not detected in this study. Even randomised controlled trials show small changes in diastolic pressure of approximately 5 mm Hg. In our clinic settings blood pressures are often measured to the nearest 10 mm Hg, making detection of small changes unlikely.
Limitations of study
Our study included data from a large number of cases, obtained from a large number of health centres. We used standard methods to collect data but we only collected data that were recorded in case notes. Thus we studied the care that was recorded and not the care that was delivered. In a single group before and after study, the effect of intervention will be confounded by the effect of history and a range of external influences may have contributed to the changes which we observed. 27 These include, for example, health sector reforms, pharmaceutical company promotions or changes in staffing. In a pilot study we found that it was difficult to investigate the quality of diagnosis in hypertension. In Trinidad and Tobago, there are both public and private primary care providers and 'doctor shopping' is common. As a result the current place of treatment is often different from the one where a diagnosis of hypertension was made.
Conclusion
Our data show that an audit study used to inform health care policy, staff training and clinical practice may contribute to improving standards of hypertension management in a middle-income country like Trinidad and Tobago. In common with the experience of high-income countries, 28, 29 the changes in quality of care which we documented were of modest size and the data illustrate some of the problems which remain.
